The goldfish hAT-family transposon Tgf2 is capable of autonomous excision in zebrafish embryos.
The goldfish (Carassius auratus) Tgf2 transposon is a vertebrate DNA transposon that belongs to the hAT transposon family. In this study, we constructed plasmids containing either the full-length Tgf2 transposon (pTgf2 plasmid) or a partially-deleted Tgf2 transposon (ΔpTgf2 plasmid), and microinjected these plasmids into fertilized zebrafish (Danio rerio) eggs at the one- to two-cell stage. DNA extracted from the embryos was analyzed by PCR to assess transient excision, if any, of the exogenous plasmid and to verify whether Tgf2 is an autonomous transposon. The results showed that excision-specific bands were not detected in embryos injected with the ΔpTgf2 plasmid, while bands of 300-500bp were detected in embryos injected with pTgf2, which indicated that the full-length Tgf2-containing plasmid could undergo autonomous excision in zebrafish embryos. DNA cloned from 24 embryos injected with pTgf2 was sequenced, and the results suggested that Tgf2 underwent self-excision in zebrafish embryos. Cloning and PCR analysis of DNA extracted from embryos co-injected with ΔpTgf2 and in vitro-transcribed transposase mRNA indicated that partially-deleted-Tgf2-containing ΔpTgf2 plasmid also underwent excision, in the presence of functional transposase mRNA. DNA cloned from 25 embryos co-injected with ΔpTgf2 and transposase mRNA was sequenced, and the results suggested that partially-deleted Tgf2 transposons plasmids were excised. These results demonstrated that excisions of Tgf2 transposons were mediated by the Tgf2 transposase, which in turn confirmed that Tgf2 is an autonomous transposon.